Summary. A dose\p=n-\responserelationship was observed in the percentage of morphologically abnormal spermatozoa as a function of age for 2-, 6-, 12-, 18-and 25-month-old C57BL/6 male mice. Compared with values for younger mice, 25-month-old mice had a significantly (P < 0\m=.\005)higher percentage of abnormal spermatozoa (23\m=.\9\ m=+-\ 2\m=.\3%)and the percentages in mice aged 12 (12\m=.\9\ m=+-\ 0\m=.\7%)and 18 (14\m=.\3\ m=+-\1\m=.\3%)months were significantly (P < 0\m=.\05) different from those of 2-month-old animals (10\m=.\5\ m=+-\ 0\m=.\7%).Significant differences were not observed in the cytogenetic studies for 6-, 12-, 18-and 25-month-old mice, although 2-month-old mice had a lower frequency (P < 0\m=.\05) of chromosomal aberrations compared to 12-and 18-month-old animals.
Introduction
A relationship has been shown between paternal ageing and certain human diseases, such as achondroplasia, Apert syndrome, Marfan syndrome and fibrodysplasia ossificans progressiva (Tunte, Becker & Von Knorre, 1967; Murdock, Walker & McKusick, 1972;  Smith, 1972; Erickson & Cohen, 1974) . While the aetiological basis of these disorders is still unknown, it has been suggested that accumulated exposure to mutagenic chemical agents and increased susceptibility to mutation of spermatogonial stem cells from aged men may be causes. The 'cyclic' epidemic pattern for Down's syndrome may also be explained by male transmission, in that differential rates of environmentally induced chromosomal non-disjunction occur in male germ cells and not in females (Bennett & Abroms, 1979) . In a clinical study of over 1500 men ranging from 20 to 50 years of age, it was reported that the ease with which conception is achieved decreases after 25 years (MacLeod & Gold, 1953) . MacLeod & Gold (1953) did not observe a relationship between age and sperm morphology, but Natoli, Riondino & Brancati (1972) reported that the number of normal spermatozoa (motility and morphology) per ejaculate decreased with age in men 45-91 years of age.
Among certain strains of mice an increased frequency of morphologically aberrant spermatozoa are associated with early maturity (Krzanowska, 1972) and the number of spermatozoa of normal appearance increased from 2-8 to 82-2% in 6-and 10-week-old C57BL/Kw mice, respectively (Krzanowska, 1981) . However, whether sperm head morphology is altered in senescent male mice has not been adequately examined. Krzanowska (1981) reported that the percentage of normal spermatozoa in one 15-month-old KE mouse was 61-5% compared to 81-3% found in five 3-month-old KE mice. In this same study 10-month- (Alexander, 1967 (Latt, 1974) , then there could be decreased DNA repair ability in ageing cell populations because the frequencies of induced sister chromatid exchange by mitomycin C are higher in human cell cultures of younger donors than in those from older donors (Schneider & Gilman, 1979) . Similar results have been obtained from in-vitro studies on human diploid fibroblasts at different stages of cellular passage (Schneider & Monticone, 1978) and from in-vivo studies on ageing mice (Kram, Schneider, Tice & Gianas, 1978) . Other reports have indicated that cellular DNA lesions such as strand breaks (Price, Modak & Makinodan, 1971 ), DNA-protein crosslinks (Archarya, 1972) and spontaneous aberrations (Curtis & Miller, 1971) (Wyrobek & Bruce, 1975) . This incidence is dose-related and appears to be genetically inherited (Staub & Matter, 1976; Hugenholtz & Bruce, 1977; Wyrobek, 1979) . The basis for these abnormal spermatozoa, while not completely understood, may be related to cellular changes caused by chemical carcinogens and/or ageing (Pitot, 1978 Krzanowska (1974) reported that C57BL/Kw mice contain fewer abnormal spermatozoa in the oviduct than in the uterus. Neaves & Johnson (1981) studied 4-and 21-month-old mice and reported differences in the thickness of the tunica albugínea and a significant decline in Leydig cell number with advancing age. The incidence of atrophie seminiferous tubules increases with age in men (Honoré, 1978; Hatakeyama, Takizawa & Kawahara, 1979) and CBA/Ca mice (Gosden, Richardson, Brown & Davidson, 1982) . The lack of spermatogenesis in some seminiferous tubules of 25-month-old C57BL/6 mice could be explained by a decline in testosterone levels as reported for CBF, (Bronson & Desjardins, 1977) and CBA/Ca (Gosden et al, 1982) strains.
